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IHSTALIATIONS AND FRODUCTION OF CZECHE STALIN WORKS SYNTHETIC GASOLINE PLANT

Dr Eogr Stanislav Landa, Prof, Chair of
hnology, Prague Technieal University; .
former director, Stalin Works, ‘Most

[Informaiion on graphics material is appended. ]

’ :xb'fmédiatel;}r after occupyling Czechoslovekia the G
in May 1939, of a synthetic gasoline Plant in the vicq
" pleted, this factory was to produce one millien tons o

The process of making the gasoline employs Eydro,
tained in abundance in local brown coml ("Bedvika"
11.7, "Quido I-111" 13.0, "Centrum" 12,1;
rather than direct hydrogen

to the plant in 6o-top "Palbot"”

1
ermans began construction,
nity of Most, When com- *
f fue}l per year,

genation of coal tars con-
coal 14.3 bercent, "Kolumbug"
i average, approximataly 13 percent),

- Brown coal ig transporteqd
rallrcad cars,

The coal is crushed and graded,
TVve as fuel for the plant's elect‘.rical‘povez- cen
also supplies hundreds of thousands of kilowatt

ter, which
~hours daily to the Ervenice elec-
trical vorks, and to tje brown-coal mines of Eastern Czechoslovakia.

-16 mm in diameter, are pressure-distilled to pro.
upplies the 135 kp Pipeline running aslong the
- This ges supplies 35

chamber, (through which the co
carbonizing retort,

-type
¥ing and distilletion is provided by burn-
ing part of the gases produced in the distillation Process in burpners located
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outside the coal-filled chambers, Two ventilators, one pusher » and one exhaust
provide draft for the smoke gases passing through the dryer, a flushing gas is also
passed through the carbonizer. The hot €85 passing through the coal permits dis-
tillation of 90 percent of the tar at T00°. The annual average moisture content
of the coal is 29 percent. (Fhotograph No 1.)

‘Tar 18 recovered in three stages: heavy tar from the air cooler (sg 1.053,
congelation point 419), “electrotar" from the electrostatic tar precipitator
(sg 0.999, congelatinn point 279, phenel content 20 percent); and mwiddle oil from
the Jater ccoler (sg 0.993, congelation point 6°, phencl centent 29 per-
cent), Benzine 18 scrubbed out of the distillate 838 with th: aid of the tar-oi1,
The brovnecoal coke which is removed at the bottom of the carbonizer 1s cooleq !
with carbon dioxide and graded, The composition of the drieq brownwcoal coke is ;
the following: ash 17-20 percent » carben 72-73 percent » hydrogen 1.5-1.7 percent, !
sulfur 0.7-1.4 percent, and nitrogen 0.9-1.g bercent; heating value 6,k00-6,620
calories. Part. of the coke ig used for producing hydrogen; 30 percent isg 80l1d asg
smokeless /household/ fuel. Tt 1 interesting that with a decresse in the size
of the coal pieces, heating value decreases ang the ash increases.

The coke is distributed to Sweden, Switzerlsnd, ang Denmark, as well as within
Czechoslovakia,

As soon as the temrorary coal shortage ends, the demand for smokeless fuel wil)
again rise, and the mnufacture of coke will gain increased importance. The man-
ufacture of coke ie importent also from the point of view of public health s Bince
coal tar ard coal smoke are known to contain carcinogenie hydrocarbons (met}wl
chohnthrene) » and the highest incidence of cancer is in oitieg heavily polluteq
with smoke,

Another distillation product is the aqueous distillate (12.15 percent of
the weight of the coal), which contains 8 8 NH3 per liter, 10 8 phenol, and ap-
proximately the same amount of diphensls ( pyrocatechol aned homopyrocatechol)
and other homologues. The 8queous distillate mlgo containg acid oils, ketones N
and other yet undetermined compounds, This ajuecus distillate, which 1s rroduced
in large quantities » Tepresents a rich source of aliphatic ang aromatic compounds,

The distillate 8ases are ‘used as fuel for the dist4lling ovens, for the tare
distilling Irocess, and for firing the boilers of ihe electric Power plant., The
gas contains approximately 45 percent nitrogen and 8.11 percent €O, giving 1t a
heating value of 8 little less thap 2,000 calories,

de__x_'ogenation

The tar produced by the Lurgi distiller, tar Produced in the generators, which
fomerly was burned ss vaste, and rerhaps some impure tar are centrifuged twice in
Escher-Wyss, or Haubold horizontal -axie centrifuges, to remove large and smal]
suspended rarticles.

The lower hoiling fraction {up to 3200) is first distilleq Ooff in a pipe stll1
and added to the middle-phase mixture. The tar boiling above 320° is pasred through
tvo heat exchangers, mixed with fresh and rEooverad catalyst, and req by
piston pumps into four 1 x 18-meter eracking columns made of nickel-chrome all:y
steel., The Product 1s passed through a hot Precipitator and through the regenera-
tor to the coolers and decompressors, The mixture entering the heavy phase reac-
tors usually contains no frection boiiing under 180°, ana approximately 8-10 per-
cent may be distilled off up to 3359, Of the product leaving the heavy-phase re-
actors, approximately 10 Percent distills off below 200° ; and at least 65 percent
below 3600, mThe high-boiling residual tars are again added to the mixture enter-
ing the heavy rhase tower. In addition to lignid products s Some gas, consisting
of methane,"ethane, propane, butane, and iscbutane, is Produced in each phase
chamber, The most gas 18 produced in the heavy-phase tower.
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the process 1g 98 percent pure, contai
. nitrogen, and traces of COE.
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Middle-Phase Charbers

The phenol contained in the tar (20 percent) 1is removed in the four middle-
rhase reactor columns. Here the tars are cracked apd refined, and oxygen, nitro-
gen, and sulfur are rele

ased as water, ammonia, and sulfur-hydrogen compounds.
The rav material for the middle

3209, middle oil from the electrostatic tar precipitator,
the heavy-phase towvers. In the middle-phase chambers B

tar mixture is reduced from 0,935 - 0.925 to 0.800, and the quantity of the fractien
boiling under 200° inereased to 30-35 percent. The middle-vhase products are
separated in a pipe still, producing first gasoline and diesel oil s of which the
latter ig the raw material for the light-phase reactor.

Light-Phase Chambers

The light-phase cracking column produczs gasoline from diesel ol and kero-
sene. By simply rassing tie tar mixture througlh the column, one cap produce gases
and also a liquid which 1is 30

=70 percent gasoline, By using fresh catalyst, one
can produce & 1iquid which is up L. 30 percent gasoline,

The light-phase columns are filled with diske of 10 percent WSy on fuller's
earth (actuall aluminum silicate). The Germans designated this catalyst with
the number 643h. 1 the middle-phase chambers, disks of 100 percent WS2 were used,
identifieq by the number 5058. Later, because of a shortage cf W82, a new cata-

» ecnsisting of 30 percent WS2, an’ three rercent nickel sul-
flde, on aluminum oxide. This catelyst (Number 8376)

Proved to have advantageous
refining characteristics in the middle-phase cracking process. In all except the
heavy-phase resctors s Tixed catalyst, > In the shape of disks » 18 used. In {he
heavy-phase columns, the catalyst consists of iron swifide precipitated
particles of a carrier substance, and is mixed with the distillate residue, to
be added to the tay mixture.

and middle oil from
the specific gravity of the

Hydrogenation 1g carried out at 33‘0 atmospheres. The temperature is bighest
in the heavy-rhase reactor (about 5000}, g, optimal hydrogenating temperature is
establisghed by trial and error for each rew material, the temperature being based
on the ratio ang Quantity of the liquid and gas rroducts.

ting products, This is supplementeq oy gas-burning pre-
heaters. Only the raw material for the middle-phase reactors 1s preheated elec-
trically. Thig preheating ig necessary to start the reactlon, although much heat
is literate

the process. The optimal temf
tors, or by in-

The hydrogen addeq in ning 2 percent
process consists of 6-60 per-
7-15 percent ethane, L-24 percant propane,
rzent Cg hydrocarbons.

Gas liberated in the
cent hydrogen, 12-25 percent methane,

0.5-5 percent butane, and one to 15 pe

derogen Production

The hydrogen for hydrogenation (about 1,000 et m Per ton of gasoline) 1s made
from water gas, which ig Produced in large capacity Winkley 8enerators (20,000 -~
25,000 cu m hrj. Approximately 1,200 cu m of gas (co plus Hp) ere produced from
one ton of coke, requiring 0 percent pure 0z per eubje meter
of gas produced,

A roximately one kg per normal cu m of steum is required for
the production of ﬁteﬁ gas
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Coal particles of less than § mn diameter are fed into the Winkler genera-
tor by a carrier belt from the hopper. The coal particles are kept suspended in
the burner by a blast of water gas and oxygen from under the grate. Suspension
of the ¢oal particles is aided by circwlation of part of the vater gas (0.16 cunm
per cu m). The generator's 30-meter

-high cylindrical ash chamber has two openings
at the'bottom, where ash is removed on & carrier belt,

The chief advantage of the Winkler generator is its capacity: approximately
T00-1,200 kg fuel Per sq m per hour. Its chief Aisadvantage 15 the high veloc-
ity of the grs stream, which carries coal and ash particles into the boiler that
utilizes the neat of the produced ges, into +he cooler, and the Theissen washer,
and results in considerable waste of fuel ; 85 well as erosion of the equipment.
Coal and ash particles are removed yartially by cyclone Precipitators. A eon- '
siderable amount of unburned fuel is contained in the ash mixture, probably in the
s but is not satisfactory for use in

The coal is T77-18 percent consumed in the generator. The composition of
Winklny generator gas 13 the following:

€0, 25-26 percent, cO 29-30 percent,
Hp 40-41 percent, and N2 plus CHy 3 percent®

Hydrogen sulfide (6-7 ¢ per normal cu m) 1s removed from the water gas by
binding it with an iron hydroxide, a waste produet of alumina production. The
gas 15 compressed to 10-12 atmospheres in +the low “pressure portions of the hy-
drogen campressors. The compressed Bas and steam ars fei into 15-meter high sat-
uration towers s which are packed with ring..shaped elemants, The gas then passes
through a preheater heat exchanger s and into the coaverter, wheras bydrogen is pro=-
duced according to the reaction CO plus 5,0 - CO» plus 9o, at 160-5500, with
the aid of iron oxide - chromium oxide catrlyst. (Photogra;-h No 3.)

rd
The CO> 1s washed out with vater and the -ato an expansion tower
by a turbine pump. A 1ow “er from the expansion tower,
to a high-pressure bump which is coaxial with the turbine, and the vater ig fed
back into the top of the washing column. ¥, CO2 produced in this process
had been used only as a protecting gas, although 1° could be better utilized for
other purposes; as » for example, in the mamifacture

of urea.
Stabilization

Previousi:

Residual ges 1s finally separated from the T13utd product in the rectification
stage. ' (Photograph Mo &, ) - . . -

‘

Since the liquid products are saturated , and practically free from sulfur
and nitrogen compounds, the }!quid nead nob be refines with sulfurlc acid;
alkeline rinsing and washing with water are sufficient. Only gasoline intended
for pharmaceutical use is refined with 250, to remove eromatic hydrocarbons.

The hydrogenation products are exceptionally stable in re
inhibitor need be added, -s in the case of gasoline produced b

Yy <racking. The oc-
tane rating of gasoline produced by hydrogenation depends ou the
but is not less than 5t

%, even for gasoline produced fram "pakura" /Tow grade peat_’{?.
Gasoline produced from -72. Gasolire from crude ol
18 b2-45 octane, and crRnnot be raised
raise the oetane rating to 67,

gard to storage. No

to 72 even with the addition of benzene. To
to the gasoline. Re-

Neither gasoline produced
e quality of synthetic gas-~
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The gases produced during hydrogenation are dried with silicagel and are pres- !

sure-distilled in four columns, producing nearly pure gases: ethane, which 18 used
in refrigerators operating as low as -80 5 propene, which is used for asphalt ex-

the future, liquid gas certainly will bve distributed extensively in rurcl areas ,
where sparse settlement mekeg 11luminating 8a6 pipelines impractical.

merely to dry the coal, the value of the hydrogenation products makes the above
coel distillation Process very advantegeous. This may be asserted on the basis of

‘ 1946 production figures of the Stalin Works ; &ven Though the 1946 figures were
not outstanding, and war damage to the Plant, which had been hit by 16,000 bombs,
b hed not yet been completely repaired.

Taking the calory ecntent of coal, crude oil, "pakura,” and tars entering the
plant ag 100 Percent, the calory content of products leaving the plant ig expressed
in the following percentages: motor fuels 16.021 percent; coke 22.g42 percent;
11luminating gas 1.482 bercent; electric currenmt 1.122 rercent; steam (for the
nines) 0.170 percent; solvents 1.201 percent; hydrogenated crude oil 0.137 per-
cent; bottled hydrogen 0.0} percent; total 43.186 percent.

Many products are not accounted for in the materials or heat-energy balances;
€-8., the phenols, which are extracted frem the water distillate by butyl acetate.
Monophenols are basic materials of the rmaceutical, paint, pPlastics, and syn-
thetic resins industries. Polyamides resing?) are alsC  pridusad from wonge
rhenols. Diphenols also will became importani raw materials of the chemical in-
dustry in the near future. Up to the pPresent, diphenols, and especially pyrmsca.
techol have not been sufficiently valued ag ey materinls in our country. More
extensive use of diphenols has been hindered by their high cost (250 Czech crowns
per kg, which is due to the expense of synthetic production. The water distillate
makes possible the production of tens of thousands of tons of diphenols, as wel)
as phenols, cresols » and their homologues .

During World War II, the Germans shipped phenol rrom Most tc Hoechst ang Lud-
vigshafen, for the manufacture of synthetie resin. Synthetic resin of the type
Previcusly manufactured from monophenois can only slightly replace natural resin.

~  Relatively brief research was required for us tn develop production of synthetic
oot \ resine which in many respects are superior to imported, natural resins.
\

e

Reeins with high lon-exchange capacity (for water softening), und which are
derivatives of Pyrocetect 0. have not yet been preduced ip thie country.

Conclusion
Soesomtilon

The selling price of gasoline is high, but even if gasoline were given awey
s " free at the gates of the Stalin Works, it would St1ll cost 4.96 zach - powng per
N - liter,

S The increasing demand for gasoline and the shortage which already is being

e felt, is forcing even the Ug to deal serjously with tna Prriusilon of gascline trom
coal. 'In the US, they are preparing to establish a synthetic gasoline heavy in-

dustry through extensive laboratory and experimental industria’ work in which not
L only the state, but private firms also are rerticipating. The fact that US oil

: firms are purchasing cosl mines indicotes a new trend in gasoline menufacture .

Synthesis of gasoline from water g8s, and the hydrcgenation of coal are two trends

being seviously pursued in the US.
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Requests for copies of, or further information on » the photographs
deseribed herein should be addressed to Graphics Register, CT4, by re-
ferring to report number and item number,

1. Location: Czechoslova)'ia, Most, Stalin Works Synthetic Gascline Plant

Caption ang Description: "Coal Distillation in Flushing-Gas Retorts Housed
in the Building. In Front of the Building Are the Electrostatic Tar Pre-
eipitator, Coolers » and Martin-Buenecke Vasher." vViey of factory build-
: . ing, silhouette, and position of installations

FPhotograph Description: Size, 24 x 3 inches; fair; slick ‘

Source: Magyar Kemikusok Lapja, Budapest, Vol VII » Yo 8, August 1952,
page 227

Repoéitory of Source Document; CIA

2. Location: Czechoslovakia » Most, Stalin Works Synthetic Gasolipe Plant
Caption and Description: "Winkler Generator

With Ignitor Generator and Prog-
uct-Heat Utilizing Boiler." Silhouette o

f large pleces of equipment

Fhotograph Deseription: Size, 3x 4 inches; fair; siiek

Source: Magyar Kemikusok Lapja, Budapest, Vol VII, No 8, August 1952,
page 230

Repository of Source Document: CrA

3. Location: Czechoslovakia, Most, Stalin Works Synthetic Gasoline Plant

Caption and Description; "Co Conversion. Lett, Two Converters; Center, Prod-
o uct-Heat Utilizer; Right, Saturation and Cooling Towers." Silhouette of
factory installations

Photograph Description: Size, 3 x 4 3/ inches; fair; slick

Source: Magyer Kemikusok LepJja, Budapeat, Vel JI, No 8, August 1952,
rage 230

R Repositery of Source Document: CJaA

4. Location: Czechoslovakia, Most, Stalin Warks Synthetlc Gasolina Plent

Caption and Description: "Rectification of C. wm Cs Hydrocarbons {Tops
of the Columns)." Silhouette of factory instaﬁn‘-lons

1Y

Photograph Deseription: Size, 2 x 3 inches; fair; slick

Sowrce: Magyar Kemikusok Lapjia, Budapest, Vol VIi, No 8, August 1952,
page 231

Repository of Source Document: CIA
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